Evaluation of Matrix Effect
P. minimum (GY-H38) cultured in laboratory also belongs to Prorocentrum spp. and we have proved that the algae do not produce DSP toxins, so it was selected as the blank control. The culture medium of blank algae treated by SPE was used to prepared mixed standard solution of OA and DTX1. As a reference, a mixed standard solution of the same concentration level was formulated with methanol. The peak areas of OA and DTX1 were measured by MS/MS analysis. The matrix effect (ME) was calculated according to the following formula: ME(% ) = (Ax − As) / As × 100. In the formula, Ax and As is the peak area of the toxin in the mixed standard prepared with the blank algae culture and methanol, respectively. ME below 0% indicated signal suppression, while above 0% revealed signal enhancement.
Validation of the Method

LC-HR-MS
In terms of HRMS identification analysis, parameters including precision, mass deviation and detection limit were evaluated. The mass deviation and precision of the instrument were determined by peak areas, retention times and the measured m/z value obtained by repeating 6 measurements of mixed standard solution of OA and DTX1. The precision was determined by calculating the relative standard deviation of these measurements. LODs were determined by measurements with successive dilution of matrix-spiked standard solution in blank culture medium until a signal-to-noise (S/N) ratio of 3.
LC-MS/MS
For the quantitative analysis of multi-stage mass spectrometry, the parameters such as precision, linearity and sensitivity were evaluated. The measurement of mixed standard solution of OA and DTX1 was repeated 6 times to obtain the peak area and retention time data in the EICs, thereby determining the precision of the instrument measurement. The target toxin in the algae culture medium was quantified by the matrix-matched external standard method. The matrix standard curve was plotted with the peak area as the ordinate and the mass concentration as the abscissa. The sensitivity of the method is determined by the LODs and LOQs, which corresponded to the lowest fortification level analyzed from the matrices. The LODs and LOQs were determined by measurements with successive dilution of matrix-spiked standard solution in blank culture medium until a S/N ratios of 3 and 10, respectively.
